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CHAPTER 1
HAZARDOUS WASTE IDENTIFICATION

OVERVIEWOVERVIEWOVERVIEWOVERVIEWOVERVIEW
What is a hazardous waste?  Simply defined, ahazardous waste is a waste with properties thatmake it dangerous or capable of having a harmfuleffect on human health or the environment.Unfortunately, in order to develop a regulatoryframework capable of ensuring adequateprotection, this simple narrative definition is notenough.  Determining what is a hazardous waste isparamount, because only those wastes that havespecific attributes are subject to Subtitle Cregulation.
Making this determination is a complex taskwhich is a central component of the hazardouswaste management regulations.  Hazardous wasteis generated from many sources, ranging fromindustrial manufacturing process wastes, tobatteries, to fluorescent light bulbs.  Hazardouswaste may come in many forms, including liquids,solids, gases, and sludges.  To cover this widerange, EPA has developed a system to identifyspecific substances known to be hazardous andprovide objective criteria for including othermaterials in this universe.  Further complicatingmatters, the regulations contain guidelines fordetermining what exactly is a waste (called a solidwaste) and what is excluded from the hazardouswaste regulations, even though it otherwise is asolid and hazardous waste.  Finally, to promoterecycling and the reduction of the amount of wasteentering the RCRA system, EPA providesexemptions for certain wastes when they arerecycled in certain manners.
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This chapter introduces the hazardous wasteidentification process, describes how to determineif a waste is a solid waste, and provides theregulatory definition for hazardous waste.  It alsodiscusses those wastes specifically excluded fromSubtitle C regulation, and those wastes exemptedwhen recycled.

HAZARDOUS WASTEHAZARDOUS WASTEHAZARDOUS WASTEHAZARDOUS WASTEHAZARDOUS WASTEIDENTIFICATION PROCESSIDENTIFICATION PROCESSIDENTIFICATION PROCESSIDENTIFICATION PROCESSIDENTIFICATION PROCESS
Proper hazardous waste identification isessential to the success of the RCRA program.This identification process can be a very complextask.  Therefore, it is best to approach the issue byasking a series of questions in a step-wise manner(see Figure III-2).  If facility owners and operatorsanswer the following questions, they candetermine if they are producing a hazardouswaste:

1. Is the material in question a solid waste?

2. Is the material excluded from the definition ofsolid waste or hazardous waste?
3. Is the waste a listed hazardous waste?  (Or, isthe waste delisted?)
4. Is the waste a characteristic hazardous waste?

This chapter will examine these key questions.

IS THE MATERIAL A SOLID WASTE?IS THE MATERIAL A SOLID WASTE?IS THE MATERIAL A SOLID WASTE?IS THE MATERIAL A SOLID WASTE?IS THE MATERIAL A SOLID WASTE?
The Subtitle C program uses the term solidwaste to denote something that is a waste.  Inorder for a material to be classified as a hazardouswaste, it must first be a solid waste.  Therefore, thefirst step in the hazardous waste identificationprocess is determining if a material is a solidwaste.
The statutory definition points out thatwhether a material is a solid waste is not based onthe physical form of the material (i.e., whether ornot it is a solid as opposed to a liquid or gas), butrather that the material is a waste.  The regulations

Is material asolid waste?

WASTE IS SUBJECT TO RCRA SUBTITLE C REGULATION

Yes
Is waste excluded from the definition of solid or hazardous waste?

Is waste a listed or characteristic hazardous waste?

MATERIAL IS NOT SUBJECT TO RCRA SUBTITLE C REGULATION

Is waste delisted?

No

Yes

Yes

No

No
Yes

No

Figure III-2:  HAZARDOUS WASTE IDENTIFICATION PROCESS



III-7

Managing Hazardous Waste—RCRA Subtitle C SECTION IIISECTION IIISECTION IIISECTION IIISECTION III
Chapter 1:  Hazardous Waste Identification

further define solid waste as any material that isdiscarded by being either abandoned, inherentlywaste-like, a certain military munition, or recycled(see Figure III-3).
• Abandoned — The term abandoned simplymeans thrown away.  A material is abandonedif it is disposed of, burned, or incinerated.
• Inherently Waste-Like — Some materials posesuch a threat to human health and theenvironment that they are always consideredsolid wastes; these materials are considered tobe inherently waste-like.  Examples ofinherently waste-like materials include certaindioxin-containing wastes.
• Military Munition — Military munitions areall ammunition products and componentsproduced for or used by the U.S. Departmentof Defense (DOD) or U.S. Armed Services fornational defense and security.  Unused ordefective munitions are solid wastes whenabandoned (i.e., disposed of, burned,incinerated) or treated prior to disposal;rendered nonrecyclable or nonuseablethrough deterioration; or declared a waste by

an authorized military official.  Used (i.e., firedor detonated) munitions may also be solidwastes if collected for storage, recycling,treatment, or disposal.
• Recycled — A material is recycled if it is usedor reused (e.g., as an ingredient in a process),or reclaimed.  A material is reclaimed if it isprocessed to recover a usable product (e.g.,smelting a waste to recover valuable metalconstituents), or if it is regenerated thoughprocessing to remove contaminants in a waythat restores them to their useable condition(e.g., distilling dirty spent solvents to produceclean solvents).  (Recycled materials are fullydiscussed in Section III, Chapter 2.)n Recycled MaterialsRecycled MaterialsRecycled MaterialsRecycled MaterialsRecycled Materials

Materials that are recycled are a special subsetof the solid waste universe.  When recycled, somematerials are not solid wastes, and therefore, nothazardous wastes, while others are solid andhazardous waste, but are subject to less-stringentregulatory controls.  The level of regulation thatapplies to recycled materials depends on the

Is material discarded by being either:
1) Abandoned;2) Inherently waste-like;3) A discarded military munition; or4) Recycled?

MATERIAL IS A SOLID WASTE AND MAY BE A HAZARDOUS WASTE SUBJECT TO RCRA SUBTITLE C REGULATION

Yes

No MATERIAL IS NOT A SOLID WASTE AND IS NOT SUBJECT TO RCRA SUBTITLE C REGULATION

Figure III-3:  IS IT A SOLID WASTE?
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material and the type of recycling (see FigureIII-4).  Because some types of recycling posethreats to human health and the environment,RCRA does not exempt all recycled materials fromthe definition of solid waste.  As a result, themanner in which a material is recycled willdetermine whether or not the material is a solidwaste, and therefore potentially regulated as ahazardous waste.  In order to encourage wasterecycling, RCRA exempts three types of wastesfrom the definition of solid waste:
• Wastes Used as an Ingredient — If a materialis directly used as an ingredient in aproduction process without first beingreclaimed, then that material is not a solidwaste.

• Wastes Used as a Product Substitute — If amaterial is directly used as an effectivesubstitute for a commercial product (withoutfirst being reclaimed), it is exempt from thedefinition of solid waste.
• Wastes Returned to the Production Process —When a material is returned directly to theproduction process (without first beingreclaimed) for use as a feedstock or rawmaterial, it is not a solid waste.

Conversely, materials are solid wastes, and arenot exempt, if they are recycled in certain ways.  Ifthese materials are used in a manner constitutingdisposal; burned for energy recovery, used toproduce a fuel, or contained in fuels; accumulated

Is waste recycled by being:
1)  Used as an ingredient; 2)  Used as a product substitute; or3)  Returned to the production process?

Is recycled waste:
1)  Used in a manner constituting disposal; 2)  Burned for energy recovery, used to         produce a fuel, or contained in fuels; 3)  Accumulated speculatively; or4)  A dioxin-containing waste considered     inherently waste-like?

No

WASTE IS A SOLID WASTE

No

WASTE IS NOT A SOLID WASTE

Yes

Facility must determine if waste is a:
1)  Spent material; 2)  Sludge; 3)  By-product;4)  Commercial chemical product; or5)  Scrap metal

Is waste reclaimed?

Yes

Yes

Figure III-4:  ARE ALL RECYCLED WASTES SOLID WASTES?
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and not simply stored to avoid regulation, EPAestablished a provision to encourage facilitiesto recycle sufficient amounts in a timelymanner.  This provision designates as solidwastes those materials that are accumulatedspeculatively.  A material is accumulatedspeculatively (e.g., stored in lieu ofexpeditious recycling) if it has no viablemarket or if the person accumulating thematerial cannot demonstrate that at least 75percent of the material is recycled in acalendar year, commencing on January 1 (seeFigure III-5).
• Dioxin-Containing Wastes ConsideredInherently Waste-Like — Dioxin-containingwastes are considered inherently waste-likebecause they pose significant threats to humanhealth and the environment if released ormismanaged.  As a result, RCRA does notexempt such wastes from the definition ofsolid waste even if they are recycled throughdirect use or reuse without prior reclamation.This is to ensure that such wastes are subjectto the most protective regulatory controls.

speculatively; or dioxin-containing wastesconsidered inherently waste-like; then they aredefined as solid wastes.
• Used in a Manner Constituting Disposal —Use constituting disposal is the directplacement of wastes or products containingwastes (e.g., asphalt with petroleum-refiningwastes as an ingredient) on the land.
• Burned for Energy Recovery, Used to Producea Fuel, or Contained in Fuels — Burninghazardous waste for fuel (e.g., burning forenergy recovery) and using wastes to producefuels are regulated activities.  Conversely,commercial products intended to be burnedas fuels are not considered solid wastes.  Forexample, off-specification jet fuel (e.g., a fuelwith minor chemical impurities) is not a solidwaste when it is burned for energy recovery,because it is itself a fuel.
• Accumulated Speculatively — In order toencourage recycling of wastes as well asensure that materials are actually recycled,

Figure III-5:  MATERIALS ACCUMULATED SPECULATIVELY
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200 lbs. of recyclable material in storage 150 lbs. of the same recyclable material still in storage
On January 1, 1998, a facility has 200 lbs. of a material that it wants to re-insert directly into its production process.  Such a material is technically exempt from the definition of solid waste because it is being recycled through direct reuse without prior reclamation.  However, by the end of the calendar year (December 31, 1998), less than 75 percent (i.e., less than 150 lbs.) of the material has been reclaimed or sent off site for reclamation.  Therefore, the material has been speculatively accumulated and is no longer exempt from the definition of solid waste.  The material may then be regulated as a hazardous waste.
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Spent Materials
Spent materials are materials that have beenused and can no longer serve the purpose forwhich they were produced without processing.For example, a solvent used to degrease metalparts will eventually become contaminated suchthat it cannot be used as a solvent until it isregenerated.  If a spent material must bereclaimed, it is a solid waste and is subject tohazardous waste regulation.  Spent materials arealso regulated as solid wastes when used in amanner constituting disposal; burned for energyrecovery, used to produce a fuel, or contained infuels; or accumulated speculatively (see FigureIII-6).

n Secondary MaterialsSecondary MaterialsSecondary MaterialsSecondary MaterialsSecondary Materials
Not all materials can be directly used orreused without reclamation.  If such materialsneed to be reclaimed before use, they aregenerally regulated as solid wastes.  However,some materials that must be reclaimed prior to useas a recyclable material may still be exempt fromthe definition of solid waste.  This depends on thetype of material that the waste is.  In order tofacilitate this solid waste determination process,EPA groups all materials into five categories.These secondary materials consist of spentmaterials, sludges, by-products, commercialchemical products (CCPs), and scrap metal.

Figure III-6:  REGULATORY STATUS OF SECONDARY MATERIALS
These materials are solid wastes when...

Spent Materials

Reclaimed Used in a manner  constituting disposal
Burned for energy recovery, used to produce a fuel, or  contained in fuels

Accumulated speculatively

Listed Sludges

Characteristic Sludges

Listed By-products

Commercial  Chemical Products

*  If such management is consistent with the product’s normal use, then commercial chemical products used in a manner constituting disposal or burned for energy recovery, used to produce a fuel, or contained in fuels are not solid wastes.  
√  Material is a solid waste

√

√

√

√

√
√
√

√
√
√

√
√
√

√
√
√

√

√

√
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√
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* *
Characteristic By-products

Scrap Metal
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Sludges
Sludges are any solid, semisolid, or liquidwastes generated from a wastewater treatmentplant, water supply treatment plant, or airpollution control device (e.g., filters, baghousedust).  Sludges from specific industrial processes orsources (known as listed sludges) are solid wasteswhen reclaimed; used in a manner constitutingdisposal; burned for energy recovery, used toproduce a fuel, or contained in fuels; oraccumulated speculatively.  On the other hand,characteristic sludges (which are sludges thatexhibit certain physical or chemical properties) arenot solid wastes when reclaimed, unless they areused in a manner constituting disposal; burned forenergy recovery, used to produce a fuel, orcontained in fuels; or accumulated speculatively(see Figure III-6).  (Listings and characteristics arefully discussed later in this chapter.)

By-Products
By-products are materials that are not one ofthe intended products of a production process.An example is the sediment remaining at thebottom of a distillation column.  By-product is acatch-all term and includes most wastes that arenot spent materials or sludges.  Listed by-productsare solid wastes when reclaimed; used in amanner constituting disposal; burned for energyrecovery, used to produce a fuel, or contained infuels; or accumulated speculatively.  On the otherhand, characteristic by-products are not solidwastes when reclaimed, unless they are used in amanner constituting disposal; burned for energyrecovery, used to produce a fuel, or contained infuels; or accumulated speculatively (see FigureIII-6).

Commercial Chemical Products
Commercial chemical products are unusedor off-specification chemicals (e.g., chemicals thathave exceeded their shelf life), spill or container

residues, and other unused manufacturedproducts that are not typically consideredchemicals.  CCPs are not solid wastes whenreclaimed, unless they are used in a mannerconstituting disposal; or burned for energyrecovery, used to produce a fuel, or contained infuels (see Figure III-6).
Scrap Metal

Scrap metal is worn or extra bits and pieces ofmetal parts, such as scrap piping and wire, orworn metal items, such as scrap automobile partsand radiators.  If scrap metal must be reclaimed, itis a solid waste and is subject to hazardous wasteregulation.  Scrap metal is also regulated as a solidwaste when used in a manner constitutingdisposal; burned for energy recovery, used toproduce a fuel, or contained in fuels; oraccumulated speculatively.  This does not apply toprocessed scrap metal which is excluded fromhazardous waste generation entirely (as discussedlater in this chapter).n Sham RecyclingSham RecyclingSham RecyclingSham RecyclingSham Recycling
For all recycling activities, the above rules arebased on the premise that legitimate reclamationor reuse is taking place.  EPA rewards facilitiesrecycling some wastes by exempting them fromregulation, or by subjecting them to lesserregulation.  Some facilities, however, may claimthat they are recycling a material in order to avoidbeing subject to RCRA regulation, when in fact theactivity is not legitimate recycling.  EPA hasestablished guidelines for what constituteslegitimate recycling and has described activities itconsiders to be illegitimate or sham recycling.Considerations in making this determinationinclude whether the secondary material iseffective for the claimed use, if the secondarymaterial is used in excess of the amount necessary,and whether or not the facility has maintainedrecords of the recycling transactions.
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• Exclusions for waste generated in raw material,product storage, or manufacturing units
• Exclusions for laboratory samples and wastetreatability studies.

If the waste fits one of these categories, it isnot regulated as a RCRA hazardous waste, and thehazardous waste requirements do not apply.n Solid Waste ExclusionsSolid Waste ExclusionsSolid Waste ExclusionsSolid Waste ExclusionsSolid Waste Exclusions
A material cannot be a hazardous waste if itdoes not meet the definition of a solid waste.Thus, wastes that are excluded from the definitionof solid waste are not subject to RCRA Subtitle Chazardous waste regulation.  There are 15exclusions from the definition of solid waste.

Domestic Sewage and Mixtures of DomesticSewage
Domestic sewage, or sanitary waste, comesfrom households, office buildings, factories, andany other place where people live and work.These wastes are carried by sewer to a municipalwastewater treatment plant (called a publiclyowned treatment works (POTW)).  The treatmentof these wastes is regulated under the Clean WaterAct (CWA).  Mixtures of sanitary wastes and otherwastes (including hazardous industrial wastes) that

IS THE WASTE EXCLUDED?IS THE WASTE EXCLUDED?IS THE WASTE EXCLUDED?IS THE WASTE EXCLUDED?IS THE WASTE EXCLUDED?
Not all RCRA solid wastes qualify as hazardouswastes.  Other factors must be considered beforedeciding whether a solid waste should beregulated as a hazardous waste.  Regulation ofcertain wastes may be impractical or otherwiseundesirable, regardless of the hazards that thewaste might pose.  For instance, household wastecan contain dangerous chemicals, such as solventsand pesticides, but subjecting households to thestrict RCRA waste management regulations wouldcreate a number of practical problems.  As aresult, Congress and EPA exempted or excludedcertain wastes, such as household wastes, from thehazardous waste definition and regulations.Determining whether or not a waste is excludedor exempted from hazardous waste regulation isthe second step in the RCRA hazardous wasteidentification process.  There are four categories ofexclusions:

• Exclusions from the definition of solid waste
• Exclusions from the definition of hazardouswaste

National Pollutant Discharge Elimination System Discharge

Surface Waters of the United States

Clean Water Act Pretreatment Surface Impoundments

SHAM RECYCLING
Sham recycling may include situations when asecondary material is:
•  Ineffective or only marginally effective for theclaimed use (e.g., using certain heavy metalsludges in concrete when such sludges do notcontribute any significant element to theconcrete’s properties)
•  Used in excess of the amount necessary (e.g.,using materials containing chlorine as aningredient in a process requiring chlorine, but inexcess of the required chlorine levels)
•  Handled in a manner inconsistent with its use as araw material or commercial product substitute(e.g., storing materials in a leaking surfaceimpoundment as compared to a tank in goodcondition that is intended for storing rawmaterials).
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pass through a sewer system to a POTW are alsoexcluded from Subtitle C regulation once theyenter the sewer.
Industrial Wastewater Discharges (Point SourceDischarges)

Another exclusion from RCRA designed toavoid overlap with CWA regulations applies topoint source discharges.  Point source dischargesare discharges of pollutants (e.g., from a pipe,sewer, or pond) directly into a lake, river, stream,or other water body.  CWA regulates suchdischarges under the National Pollutant DischargeElimination System (NPDES) permitting program.Under this exclusion from the definition of solidwaste, wastewaters that are subject to CWAregulations are exempt from Subtitle C regulationat the point of discharge.  Any hazardous wastegeneration, treatment, or storage prior to thedischarge is subject to RCRA regulation.  Manyindustrial facilities that treat wastewater on siteutilize this point source discharge exclusion.
Irrigation Return Flows

When farmers irrigate agricultural land, waternot absorbed into the ground can flow intoreservoirs for reuse.  This return flow often picksup pesticide or fertilizer constituents, potentiallyrendering it hazardous.  Because this water maybe reused on the fields, it is excluded from thedefinition of solid waste.
Radioactive Waste

Radioactive waste is regulated by either theNuclear RegulatoryCommission or the U.S.Department of Energy(DOE) under theAtomic Energy Act(AEA).  To avoidduplicative regulationunder RCRA and AEA,

RCRA excludes certain radioactive materials fromthe definition of solid waste.  However, RCRAexcludes only the radioactive components of thewaste.  If a radioactive waste is mixed with ahazardous waste, the resultant mixture is regulatedby both AEA and RCRA as a mixed waste.Similarly, if a facility generates a hazardous wastethat is also radioactive, the material is a mixedwaste and is subject to regulation under bothRCRA and AEA (the regulatory status of mixedwaste is fully discussed later in this chapter).
In-Situ Mining Waste

In-situ (in-place) mining of certain mineralsmay involve the application of solvent solutionsdirectly to a mineral deposit in the ground.  Thesolvent passes through the ground, collecting themineral as it moves.  The mineral and solventmixtures are then collected in underground wellswhere the solution is removed.  Such solvent-contaminated earth, or any nonrecovered solvent,is excluded from the definition of solid wastewhen left in place.
Pulping Liquors

Pulping liquor, also called black liquor, is acorrosive material used to dissolve wood chips formanufacturing of paper and other materials.  Topromote waste minimization and recycling, EPAexcluded pulping liquors from the definition ofsolid waste if they are reclaimed in a recoveryfurnace and then reused in the pulping process.  Ifthe liquors are recycled in another way, or areaccumulated speculatively, they are not excluded.
Spent Sulfuric Acid

Spent sulfuric acid may be recycled toproduce virgin sulfuric acid.  To promote wastereduction and recycling, such recycled spentsulfuric acid is excluded from the definition ofsolid waste, unless the facility accumulates thematerial speculatively.
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Closed-Loop Recycling

To further promote waste reduction andrecycling, spent materials that are reclaimed andreturned to the original process in an enclosedsystem of pipes and tanks are excluded from thedefinition of solid waste, provided that:
• Only tank storage is involved, and the entireprocess, through reclamation, is closed to theair (i.e., enclosed)
• Reclamation does not involve controlled flamecombustion, such as that which occurs inboilers, industrial furnaces, or incinerators
• Waste materials are never accumulated intanks for more than 12 months without beingreclaimed
• Reclaimed materials are not used to produce afuel, or used to produce products that areused in a manner constituting disposal.

An example of such a closed-loop systemmight include a closed solvent recovery system inwhich the dirty solvents are piped from thedegreasing unit to a solvent still where the solventis cleaned, and then piped back to the degreasingunit.
Spent Wood Preservatives

Many wood preserving plants recycle theirwastewaters and spent wood preserving solutions.These materials are collected on drip pads andsumps, and are in many cases returned directly tothe beginning of the wood preserving processwhere they are reused in the same manner.  Whilethe process resembles a closed-loop recycling

process, the closed-loop recycling exclusion doesnot apply because drip pads are open to the air.Consistent with their objective to encouragerecycling hazardous waste, EPA developed twospecific exclusions for spent wood preservingsolutions and wastewaters containing spentpreservatives, provided that the materials havebeen reclaimed and are reused for their originalpurpose.  In addition, EPA proposed to excludewood preserving solutions and wastewaters fromthe definition of solid waste prior to reclamation.In order to use this proposed exclusion, a facilitywould be required to reuse the materials for theirintended purpose, and manage them in a way thatprevented releases to the environment.
Coke By-Product Wastes

Coke, used in the production of iron, is madeby heating coal in high temperature ovens.Throughout the production process many by-products are created.  The refinement of thesecoke by-products generates several listed andcharacteristic wastestreams.  However, to promoterecycling of these wastes, EPA provided anexclusion from the definition of solid waste forcertain coke by-product wastes that are recycledinto new products.
Splash Condenser Dross Residue

The treatment of steel production pollutioncontrol sludge generates a zinc-laden residue,called a dross.  This material, generated from asplash condenser in a high temperature metalrecovery process, is known as a splash condenserdross residue.  Because this material contains 50to 60 percent zinc, it is often reclaimed, reused, orprocessed as a valuable recyclable material.  Sincefacilities commonly handle this material as avaluable commodity by managing it in a way thatis protective of human health and theenvironment, EPA excluded this residue from thedefinition of solid waste.
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Recovered Oil From Petroleum RefiningOperations
Petroleum refining facilities sometimes recoveroil from oily wastewaters and reuse this oil in therefining process.  In order to encourage wasteminimization and recycling, EPA excluded suchrecovered oil from the definition of solid wastewhen it is returned to the refinery.

Comparable Fuels
In order to promote the recycling of materialswith high fuel values, certain materials that areburned as fuels are excluded from the definitionof solid waste, provided that they meet certainspecifications (i.e., are of a certain degree ofpurity).  This is to ensure that the material doesnot exceed certain levels of toxic constituents andphysical properties that might impede burning.Materials that meet this specification areconsidered comparable to pure or virgin fuels.

Processed Scrap Metal
Scrap metal includes, but is not limited to,pipes, containers, equipment, wire, and othermetal items that are no longer of use.  To facilitaterecycling, scrap metal that has been processed tomake it easier to handle or transport and is sentfor metals recovery is excluded from the definitionof solid waste.

Shredded Circuit Boards
Circuit boards are metal boards that holdcomputer chips, thermostats, batteries, and otherelectronic components.  Circuit boards can befound in computers, televisions, radios, and otherelectronic equipment.  When this equipment isthrown away, these boards can be removed andrecycled.  Whole circuit boards meet thedefinition of scrap metal, and are thereforeexempt from hazardous waste regulation whenrecycled (as discussed in Section III, Chapter 2).

On the other hand, some recycling processesinvolve shredding the board.  Such shreddedboards do not meet the exclusion for recycledscrap metal.  In order to facilitate the recycling ofsuch materials, EPA excluded recycled shreddedcircuit boards from the definition of solid waste,provided that they are stored in containerssufficient to prevent release to the environment,and are free of potentially dangerous components,such as mercury switches, mercury relays, nickel-cadmium batteries, and lithium batteries.n Hazardous WasteHazardous WasteHazardous WasteHazardous WasteHazardous WasteExemptionsExemptionsExemptionsExemptionsExemptions
EPA also exempts certainsolid wastes from the definitionof hazardous waste.  If amaterial meets an exemptionfrom the definition of hazardous waste, it cannotbe a hazardous waste, even if the materialtechnically meets a listing or  exhibits acharacteristic.  There are 13 exemptions from thedefinition of hazardous waste.

Household Hazardous Waste
Households often generate solid wastes thatcould technically be hazardous wastes (e.g., oldsolvents, paints, pesticides, fertilizer, poisons).However, it would be impossible to regulate everyhouse in the United States that occasionally threwaway a can of paint thinner or a bottle of ratpoison.  Therefore, EPA developed the householdwaste exemption.  Under this exemption, wastesgenerated by normal household activities (e.g.,routine house and yard maintenance) are exemptfrom the definition of hazardous waste.  EPA hasexpanded the exemption to include household-like areas, such as bunkhouses, ranger stations,crew quarters, campgrounds, picnic grounds, andday-use recreation areas.  While householdhazardous waste is exempt from Subtitle C, it isregulated under Subtitle D as a solid waste (asdiscussed in Section II).
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Agricultural Waste

To prevent overregulation of farms andpromote waste recycling, solid wastes generatedby crop or animal farming are excluded from thedefinition of hazardous waste provided that thewastes are returned to the ground as fertilizers orsoil conditioners.  Examples of such wastes arecrop residues and manures.
Mining Overburden

After an area of a surface mine has beendepleted, it is common practice to return to themine the earth and rocks (overburden) that wereremoved to gain access to ore deposits.  When thematerial is returned to the mine site, it is not ahazardous waste under RCRA.
Bevill and Bentsen Wastes

In the Solid Waste Disposal Act Amendmentsof 1980, Congress amended RCRA by exemptingoil, gas, and geothermal exploration,development, and production wastes (Bentsenwastes); fossil fuel combustion wastes; mining andmineral processing wastes; and cement kiln dustwastes (Bevill wastes) from the definition ofhazardous waste pending further study by EPA.These wastes were temporarily exempted becausethey were produced in very large volumes, werethought to pose less of a hazard than other wastes,and were generally not amenable to themanagement practices required under RCRA.  Thefollowing paragraphs describe these exemptions indetail.
Fossil Fuel Combustion Waste
In order to accommodate effective study, fossilfuel combustion wastes were divided into twocategories, large-volume coal-fired utility wastesand remaining wastes.  After studying thesewastes, in 1993, EPA decided to permanentlyexempt large-volume coal-fired utility wastes,including fly ash, bottom ash, boiler slag, and flue

gas emission control waste from the definition ofhazardous waste.  EPA continues to study theremaining wastes.  Until a final determination ismade, these wastes will remain exempt.  Theremaining waste category includes, but is notlimited to, wastes from utilities burning othernoncoal fossil fuels and wastes from nonutilityboilers burning any type of fossil fuel.
Oil,  Gas,  and  Geothermal  Wastes
Certain wastes from the exploration andproduction of oil, gas, and geothermal energy areexcluded from the definition of hazardous waste.These wastes include those that have beenbrought to the surface during oiland gas exploration andproduction operations, andother wastes that havecome into contact with theoil and gas productionstream (e.g., duringremoval of waters injectedinto the drill well to coolthe drill bit).
Mining and Mineral Processing Wastes
 Certain wastes from the mining, refining, andprocessing of ores and minerals are excluded fromthe definition of hazardous waste.
Cement Kiln Dust
Cement kiln dust is a fine-grained solid by-product generated during the cementmanufacturing process and captured in a facility’sair pollution control system.  After study, EPAdecided to develop specific regulatory provisionsfor cement kiln dust.  Until EPA promulgates thesenew regulatory controls, however, cement kilndust will generally remain exempt from thedefinition of hazardous waste.
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Trivalent Chromium Wastes
The element chromium exists in two forms,hexavalent and trivalent.  EPA determined thatwhile hexavalent chromium poses enough of athreat to merit regulation as a characteristichazardous waste, trivalent chromium does not.Therefore, to prevent unnecessary regulation, EPAexcluded, from the definition of hazardous waste,trivalent chromium-bearing hazardous wastes fromcertain leather tanning, shoe manufacturing, andleather manufacturing industries.

Arsenically Treated Wood
Discarded arsenically treated wood or woodproducts that are hazardous only because theyexhibit certain toxic characteristics (e.g., containharmful concentrations of metal or pesticideconstituents), are excluded from the definition ofhazardous waste.  Once such treated wood isused, it may be disposed of by the user(commercial or residential) without being subjectto hazardous waste regulation.  This exclusion isbased on the fact that the risks posed by the use ofsuch wood products on the land is identical tothose posed by the wood’s disposal.  For example,arsenically treated telephone poles that are usedas products on the land pose risks similar to thedisposal of such poles.  This exclusion applies onlyto end-users and not to manufacturers.

Petroleum-Contaminated Media and Debrisfrom Underground Storage Tanks
USTs are used to store petroleum (e.g., oil)and hazardous substances (e.g., ammonia).  Whenthese tanks leak, the UST program under RCRASubtitle I provides requirements for cleaning upsuch spills (the regulatory requirements for USTsare fully discussed in Section IV).  To facilitate thecorrective action process under the USTregulations, contaminated media (soils and groundwater) and debris (tanks and equipment) at sitesundergoing UST cleanup that are hazardous only

because they exhibit certain toxic characteristics(e.g., contain a harmful concentrations ofleachable organic constituents) are excluded fromthe definition of hazardous waste.
Spent Chlorofluorocarbon Refrigerants

Chlorofluorocarbons (CFCs) released to theatmosphere damage the stratospheric ozone layer.To promote recycling and discourage the practiceof venting used CFCs to the atmosphere as ameans of avoiding Subtitle C regulation, EPAexcluded recycled CFCs from the definition ofhazardous waste since the refrigerants aregenerally reclaimed for reuse.
Used Oil Filters

In order to promote therecycling and recovery of metalsand other products from used oilfilters, EPA exempted used oilfilters that have been properlydrained to remove the used oil.
Used Oil Distillation Bottoms

When used oil is recycled, residues (calleddistillation bottoms) form at the bottom of therecycling unit.  To promote used oil recycling andthe beneficial reuse of waste materials, EPAexcluded these residues from the definition ofhazardous waste when the bottoms are used asingredients in asphalt paving and roofingmaterials.n Raw Material, Product Storage, andRaw Material, Product Storage, andRaw Material, Product Storage, andRaw Material, Product Storage, andRaw Material, Product Storage, andProcess Unit Waste ExclusionsProcess Unit Waste ExclusionsProcess Unit Waste ExclusionsProcess Unit Waste ExclusionsProcess Unit Waste Exclusions
Hazardous wastes generated in raw material,product storage, or process (e.g., manufacturing)units are exempt from Subtitle C hazardous wasteregulation while the waste remains in such units.These units include tanks, pipelines, vehicles, andvessels used either in the manufacturing process or
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for storing raw materials or products, butspecifically do not include surface impoundments.Once the waste is removed from the unit, orwhen a unit temporarily or permanently ceasesoperation for 90 days, the waste is consideredgenerated and is subject to regulation.n Sample and Treatability Study ExclusionsSample and Treatability Study ExclusionsSample and Treatability Study ExclusionsSample and Treatability Study ExclusionsSample and Treatability Study Exclusions
Hazardous waste samples are small, discreteamounts of hazardous waste that are essential toensure accurate characterization and properhazardous waste treatment.  In order to facilitatethe analysis of these materials, RCRA exemptscharacterization samples and treatability studysamples from Subtitle C hazardous wasteregulation.

Waste Characterization Samples
Samples sent to a lab to determine whether ornot a waste is hazardous are exempt fromregulation.  Such samples (typically less than onegallon of waste) are excluded from Subtitle Cregulation, provided that these samples arecollected and shipped for the sole purpose ofdetermining hazardous waste characteristics orcomposition.  Storage, transportation,and testing of the sampleare excluded from RCRAregulation even when the labtesting is complete, provided the sample isreturned to the generator, and other specificprovisions are met.  When shipping thesample to or from the laboratory, the samplecollector must comply with certain labelingrequirements, as well as any applicable U.S.Postal Service (USPS) or U.S. Department ofTransportation (DOT) shipping requirements.

Treatability Study Samples
To determine if a particular treatment methodwill be effective on a given waste or what types ofwastes remain after the treatment is complete,

facilities send samples of waste to a lab for testing.EPA conditionally exempts those who generate orcollect samples for the sole purpose of conductingtreatability studies from the hazardous wasteregulations, provided that certain requirements,including packaging, labeling, and recordkeepingprovisions, are met.  In addition, under specificconditions, laboratories conducting suchtreatability studies may also be exempt fromSubtitle C regulation.

IS THE WASTE A LISTED HAZARDOUSIS THE WASTE A LISTED HAZARDOUSIS THE WASTE A LISTED HAZARDOUSIS THE WASTE A LISTED HAZARDOUSIS THE WASTE A LISTED HAZARDOUSWASTE?WASTE?WASTE?WASTE?WASTE?
After a facility determines that its waste is asolid waste and is not either excluded from thedefinitions of solid or hazardous waste or exemptfrom Subtitle C hazardous waste regulation, theowner and operator must determine if the waste isa hazardous waste.  The first step in this process isdetermining if the waste is a listed hazardouswaste.  The hazardous waste listings consist of fourlists:

• The F list •  The P list
• The K list •  The U list.

Listed wastes are wastes from genericindustrial processes, wastes from certain sectors ofindustry, and unused pure chemical products andformulations.  Because these wastes are dangerousenough to warrant full Subtitle C regulation basedon their origin, any waste fitting a narrative listingdescription is considered a listed hazardous waste.n Listing CriteriaListing CriteriaListing CriteriaListing CriteriaListing Criteria
Before developing each hazardous wastelisting, EPA thoroughly studies a particularwastestream and the threats that it can pose tohuman health and the environment.  If the wasteposes enough of a threat, EPA includes a precisedescription of that waste on one of four hazardouswaste lists within the regulations.
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n Hazardous Waste ListingsHazardous Waste ListingsHazardous Waste ListingsHazardous Waste ListingsHazardous Waste Listings
EPA has applied the listing criteria to hundredsof specific industrial wastestreams.  These wastesare grouped into the four lists located at 40 CFRPart 261, Subpart D.  Listed wastes are organizedas follows:

• The F list — The F list includes wastes fromcertain common industrial and manufacturingprocesses.  Because the processes generatingthese wastes can occur in different sectors ofindustry, the F list wastes are known as wastesfrom nonspecific sources.  The F list is codifiedin the regulations at 40 CFR §261.31.

In order to determine whether a waste shouldbe listed in the first place, the Agency developed aset of criteria to use as a guide and a consistentframe of reference when considering listing awastestream.  EPA only uses these criteria whenevaluating whether to list a waste, as these listingcriteria cannot be used by waste handlers forwaste identification purposes.  Waste handlersmust instead consult the actual listings todetermine if their waste is regulated as a listedhazardous waste.
There are four different criteria EPA uses todecide whether or not to list a waste as hazardous.Note that these four criteria do not directlycorrespond to the four different lists of hazardouswaste.  The four criteria are:

• The waste typically contains harmful chemicals(and other factors, such as risk andbioaccumulation potential) which indicate thatit could pose a threat to human health and theenvironment in the absence of specialregulation.  Such wastes are known as toxiclisted wastes.
• The waste contains such dangerous chemicalsthat it could pose a threat to human healthand the environment even when properlymanaged.  These wastes are fatal to humansand animals even in low doses.  Such wastesare known as acute hazardous wastes.
• The waste typically exhibits one of the fourcharacteristics of hazardous waste: ignitability,corrosivity, reactivity, and toxicity.
• EPA has cause to believe that, for some otherreason, the waste typically fits within thestatutory definition of hazardous wastedeveloped by Congress.

DEFINITION OF HAZARDOUS WASTE
In RCRA §1004(5), Congress defined hazardouswaste as a solid waste, or combination of solidwastes, which because of its quantity, concentration,or physical, chemical, or infectious characteristicsmay:
(a) Cause, or significantly contribute to, an increasein mortality or an increase in serious irreversible,or incapacitating reversible, illness; or
(b) Pose a substantial present or potential hazard tohuman health or the environment whenimproperly treated, stored, transported, ordisposed of, or otherwise managed.
Based on this broad definition, Congress instructedEPA to develop more specific criteria for definingsolid and hazardous waste.  Congress believed thatEPA should define hazardous waste using twodifferent mechanisms: by listing certain specific solidwastes as hazardous (i.e., wastes from certainindustrial processes or sources), and by identifyingcharacteristics (i.e., physical or chemical properties)which, when exhibited by a solid waste, make ithazardous.  Taking Congress’ lead, EPA proceededto develop an elaborate definition of hazardouswaste that included both of these mechanisms.
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• The K list — The K list includes wastes fromspecific industries.  As a result, K list wastes areknown as wastes from specific sources.  The Klist is found at 40 CFR §261.32.
• The P list and the U list — These two listsinclude pure or commercial gradeformulations of specific unused chemicals.Chemicals are included on the P list if they areacutely toxic.  A chemical is acutely toxic if itis fatal to humans in low doses, if scientificstudies have shown that it has lethal effects onexperimental organisms, or if it causes seriousirreversible or incapacitating illness.  The U listis generally comprised of chemicals that aretoxic, but also includes chemicals that displayother characteristics, such as ignitability orreactivity.  Both the P list and U list arecodified at 40 CFR §261.33.

Each list includes anywhere from 30 to a fewhundred listed hazardous wastestreams.  All of thewastes on these lists are assigned an identificationnumber (i.e., a waste code) consisting of the letter

associated with the list (i.e., F, K, P, or U) followedby three numbers.  For example, wastes on the Flist may be assigned a waste code ranging fromF001 to F039, while wastes on the K list may beassigned a waste code ranging from K001 to K161.These waste codes are an important part of theRCRA regulatory system since waste codeassignment has important implications for thefuture management standards that will apply tothe waste.
The F List: Wastes From Nonspecific Sources

The F list designates hazardous wastes fromcommon industrial and manufacturing processes.F list wastes usually consist of chemicals that havebeen used for their intended purpose in anindustrial process.  The F list wastes can bedivided into seven groups, depending on the typeof manufacturing or industrial operation thatcreates them:
• Spent solvent wastes (waste codes F001through F005)
• Electroplating and other metal finishing wastes(F006 through F012 and F019)
• Dioxin-bearing wastes (F020 through F023and F026 through F028)
• Chlorinated aliphatic hydrocarbonsproduction wastes (F024 and F025)
• Wood preserving wastes (F032, F034, andF035)
• Petroleum refinery wastewater treatmentsludges (F037 and F038)
• Multisource leachate (F039).

Spent Solvent Wastes
The spent solvent waste listings (F001 throughF005) apply to wastestreams that are generatedfrom the use of certain common organic solvents.

HAZARD CODES
To indicate its reason for listing a waste, EPA assignsa hazard code to each waste listed on the F, K, P,and U lists.  The last four hazard codes in the tablebelow apply to wastes that have been listed becausethey typically exhibit one of the four regulatorycharacteristics of hazardous waste.  The first twohazard codes apply to listed wastes whoseconstituents pose additional threats to human healthand the environment.  The hazard codes indicatingthe basis for listing a waste are:
Toxic Waste (T)Acute Hazardous Waste (H)Ignitable Waste (I)Corrosive Waste (C)Reactive Waste (R)Toxicity Characteristic Waste (E)
The hazard codes assigned to listed wastes affectthe regulations that apply to handling the waste.  Forinstance, acute hazardous wastes accompanied bythe hazard code (H) are subject to strictermanagement standards than most other wastes.
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Solvents are commonly used in various industries,such as mechanical repair, dry cleaning, andelectronics manufacturing, for degreasing andcleaning in addition to other functions.  Whilesolvents are chemicals with many uses, theselistings only apply to solvents that are used assolvents for their solvent properties (e.g., tosolubilize, dissolve, or mobilize other constituents)and are spent (e.g., cannot be used furtherwithout reprocessing).  In addition, these listingsonly apply to solvents that contain one or more ofthe specific organic solvent constituents found inthe F001-F005 narrative descriptions.  Lastly, theselistings only cover solvents that were above acertain concentration before use.
Electroplating and Other Metal FinishingWastes
The electroplating and other metal finishingwaste listings (F006 through F012 and F019) applyto wastestreams that are commonly producedduring electroplating and other metal finishingoperations.  Diverse industries use electroplatingand other methods to change the surface of metalobjects in order to enhance the appearance of theobjects, make them more resistant to corrosion, orimpart some other desirable property to them.Industries involved in plating and metal finishingrange from jewelry manufacture to automobileproduction.
Dioxin-Bearing Wastes
The dioxin-bearing waste listings (F020through F023 and F026 through F028) describe anumber of wastestreams that EPA believes arelikely to contain dioxins, which are allegedlyamong the most dangerous known chemicalcompounds.  The dioxin listings apply primarily tomanufacturing process wastes from the productionof specific pesticides or specific chemicals used inthe production of pesticides.  With the exceptionof F028, all of the dioxin-bearing wastes areconsidered acutely hazardous wastes and are

designated with the hazard code (H).  Thesewastes are therefore subject to strictermanagement standards than other hazardouswastes.
Chlorinated Aliphatic HydrocarbonProduction Wastes
The chlorinated aliphatic hydrocarbonsproduction wastes (F024 and F025) list certainwastestreams produced by the manufacture ofchlorinated aliphatic hydrocarbons.  Chlorinatedaliphatic hydrocarbons are used in themanufacture of certain pesticides and fireretardants.
Wood Preserving Wastes
The wood preserving waste listings (F032,F034, and F035) apply to certain wastes fromwood preserving operations.  Most wood used forconstruction or other nonfuel applications ischemically treated to slow the deteriorationcaused by decay and insects.  For example,telephone poles, railroad cross ties, and otherwood products are treated to withstand the rigorsof outdoor use.
Wood preservation typically involves coatinglumber with pentachlorophenol, creosote, orpreservatives containing arsenic or chromium.The wood preserving process creates wastestreamscontaining these chemicals, such as excesspreservative solution that drips from woodproducts after treatment.  Waste from woodpreservation using pentachlorophenol is F032,waste from use of creosote is F034, and wastefrom treating wood with arsenic or chromium isF035.
These listings (as well as some K list wastelistings) also apply to a variety of other residuesfrom wood preserving.
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Petroleum Refinery Wastewater TreatmentSludges
The petroleum refinery wastewater treatmentsludge listings (F037 and F038) apply to specificwastestreams from petroleum refineries.  Thepetroleum refining processtypically creates largequantities ofcontaminated wastewater.Before this wastewatercan be discharged to ariver or sewer, it must betreated to remove oil,solid material, andchemical pollutants.
To remove most of this oily waste from thewastewater, refineries typically use two methods.In the first step, gravity separates the pollutantsfrom the wastewater.  The solids and heavierpollutants sink to the bottom of a tank, forming asludge, while the lighter materials (called float)float to the surface of the wastewater, where theycan be skimmed off.  This sludge is F037.  Thesecond step uses physical (stirring or agitating) andchemical means to separate remaining pollutantsfrom the wastewater into sludge and float.  Thissludge and float are F038.
Multisource Leachate
The F039 listing applies to multisourceleachate, the liquid material that accumulates atthe bottom of a hazardous waste landfill.  Theleachate that percolates through landfills,particularly hazardous waste landfills, usuallycontains high concentrations of chemicals, and isoften collected to minimize the potential for it toenter and contaminate the soil or ground waterbelow the unit.

The K List: Wastes From Specific Sources
The K list designates hazardous wastes fromspecific sectors of industry and manufacturing.Like F list wastes, K list wastes are manufacturingprocess wastes, and usually consist of chemicalsthat have been used for their intended purpose.
To determine whether a waste qualifies as K-listed, a facility must first determine whether thewaste fits within one of the 17 different industrialor manufacturing categories on the list.  Second, afacility must determine if this waste matches oneof the detailed K list waste descriptions in 40 CFR§261.32.  The 17 industries that generate K listwastes are:

• Wood preservation
• Organic chemicals manufacturing
• Pesticides manufacturing
• Petroleum refining
• Primary copper production
• Primary zinc production
• Ferroalloys production
• Veterinary pharmaceuticals manufacturing
• Inorganic pigment manufacturing
• Inorganic chemicals manufacturing
• Explosives manufacturing
• Iron and steel production
• Primary lead production
• Primary aluminum production
• Secondary lead processing
• Ink formulation
• Coking (processing of coal to produce coke, amaterial used in iron and steel production).
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The P and U Lists: Discarded CommercialChemical Products
The P and U lists designate as hazardous wastepure and commercial grade formulations ofcertain unused chemicals that are being disposed.Unused chemicals may become wastes for anumber of reasons.  For example, some unusedchemicals are spilled by accident.  Others areintentionally discarded because they are off-specification and cannot serve the purpose forwhich they were originally produced.  For a wasteto qualify as P- or U-listed, the waste must meetthe following three criteria:

• The waste must contain one of the chemicalslisted on the P or U list
• The chemical in the waste must be unused
• The chemical in the waste must be in the formof a CCP.

For purposes of the P and U lists, a CCP isdefined as a chemical that is one of the following:
• 100 percent pure
• Technical (e.g., commercial) grade
• The sole active ingredient in a chemicalformulation.

While 100 percent pure means that thechemical is the only chemical constituent in theproduct, technical grade means that theformulation is not 100 percent pure, but is of agrade of purity that is either marketed orrecognized in general usage by the chemicalindustry.  Sole active ingredient means that thechemical is the only ingredient serving thefunction of the formulation.  For instance, apesticide made for killing insects may contain apoison such as heptachlor, as well as varioussolvent ingredients which act as carriers or lendother desirable properties to the poison.  Although

all of these chemicals may be capable of killinginsects, only the heptachlor serves the primarypurpose of the insecticide product.  The otherchemicals involved are present for other reasons,not because they are poisonous.  Therefore,heptachlor is the sole active ingredient in such aformulation even though it may be present in lowconcentrations.n DelistingsDelistingsDelistingsDelistingsDelistings
The RCRA regulations provide a form of relieffor listed wastes with low concentrations ofhazardous constituents.  Through a site-specificprocess known as delisting, a waste handler cansubmit to an EPA Region or state a petitiondemonstrating that even though a particularwastestream generated at its facility is a listedhazardous waste, it does not pose sufficienthazard to merit RCRA regulation.  For example, awaste generated at a specific facility may meet alisting description even though the process usesdifferent raw materials than EPA assumed wereused when listing the waste, thus the waste maynot contain the contaminants for which it waslisted.  Similarly, after treatment of a listed waste,the residue may no longer pose a threat to humanhealth and the environment.
Specifically, the petition must demonstrate thatthe waste does not:

• Meet the criteria for which it was listed
• Exhibit any hazardous waste characteristics (asdiscussed later in this chapter)
• Pose a threat to human health and theenvironment by being hazardous for any otherreason (e.g., does not contain additionalconstituents that could pose a threat).
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If the EPA Region or state grants a delistingpetition, the particular wastestream at that facilitywill not be regulated as a listed hazardous waste.

IS THE WASTE A CHARACTERISTICIS THE WASTE A CHARACTERISTICIS THE WASTE A CHARACTERISTICIS THE WASTE A CHARACTERISTICIS THE WASTE A CHARACTERISTICHAZARDOUS WASTE?HAZARDOUS WASTE?HAZARDOUS WASTE?HAZARDOUS WASTE?HAZARDOUS WASTE?
After a facility determines its waste is a solidwaste and is not excluded from the definitions ofsolid or hazardous waste, it must determine if thewaste is a hazardous waste.  This entailsdetermining if the waste is listed, and also if thewaste is characteristic.  Even if a waste is a listedhazardous waste, the facility must then stilldetermine if the waste exhibits a characteristic.
Characteristic wastes are wastes that exhibitmeasurable properties which indicate that a wasteposes enough of a threat to deserve regulation ashazardous waste.  EPA tried to identifycharacteristics which, when present in a waste,can cause death or illness in humans or lead toecological damage.  The characteristics are anessential supplement to the hazardous wastelistings.  For example, some wastes may not meetany listing description because they do notoriginate from specific industrial or processsources, but the waste may still pose threats to

human health and the environment.  As a result, afacility is also required to determine whether sucha waste possesses a hazardous property (i.e.,exhibits a hazardous waste characteristic).  Thecharacteristics are applied to any waste from anyindustry.
Even if a waste does meet a hazardous wastelisting description, the facility must still determineif the waste exhibits a characteristic.  If such listedwastes do exhibit a characteristic, the waste posesan additional hazard to human health and theenvironment, and may necessitate additionalregulatory precautions.  For example, wastes thatare both listed and characteristic may have moreextensive LDR requirements, than those that areonly listed (the LDR program is fully discussed inSection III, Chapter 6).
EPA decided that the characteristics ofhazardous waste should be detectable by using astandardized test method or by applying generalknowledge of the waste’s properties.  Given thesecriteria, EPA established four hazardous wastecharacteristics:

•  Ignitability
•  Corrosivity
•  Reactivity
•  Toxicity.n IgnitabilityIgnitabilityIgnitabilityIgnitabilityIgnitability

The ignitability characteristic identifieswastes that can readily catch fire and sustaincombustion.  Many paints, cleaners, and otherindustrial wastes pose such a hazard.  Liquid andnonliquid wastes are treated differently by theignitability characteristic.

DETERMINING BOTH LISTINGS ANDCHARACTERISTICS
A facility must determine both listings andcharacteristics.  Even if a waste is a listedhazardous waste, the facility must then stilldetermine if the waste exhibits a characteristicbecause waste generators are required to fullycharacterize their listings.  While some wastesmay not meet any listing description becausethey do not originate from specific industrial orprocess sources, the waste may still posethreats to human health and the environment.As a result, a facility is also required todetermine whether such a waste possesses ahazardous property (i.e., exhibits a hazardouswaste characteristic).
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Most ignitablewastes are liquid inphysical form.  EPAselected a flashpoint test as themethod fordeterminingwhether a liquidwaste iscombustible enough to deserveregulation as hazardous.  The flash point testdetermines the lowest temperature at which thefumes above a waste will ignite when exposed toflame.
Many wastes in solid or nonliquid physicalform (e.g., wood, paper) can also readily catch fireand sustain combustion, but EPA did not intend toregulate most of these nonliquid materials asignitable wastes.  A nonliquid waste is consideredignitable if it can spontaneously catch fire or catchfire through friction or absorption of moistureunder normal handling conditions and can burnso vigorously that it creates a hazard.  Certaincompressed gases are also classified as ignitable.Finally, substances meeting the Department ofTransportation’s definition of oxidizer are classifiedas ignitable wastes.  Ignitable wastes carry thewaste code D001 and are among the mostcommon hazardous wastes.  The regulationsdescribing the characteristic of ignitability arecodified at 40 CFR §261.21.n CorrosivityCorrosivityCorrosivityCorrosivityCorrosivity
The corrosivitycharacteristicidentifies wastesthat are acidic oralkaline (basic).Such wastes canreadily corrode ordissolve flesh,metal, or other

materials.  They are also among the most commonhazardous wastes.  An example is waste sulfuricacid from automotive batteries.  EPA uses twocriteria to identify liquid and aqueous corrosivehazardous wastes.  The first is a pH test.  Aqueouswastes with a pH greater than or equal to 12.5 orless than or equal to 2 are corrosive.  A liquidwaste may also be corrosive if it has the ability tocorrode steel under specific conditions.  Physicallysolid, nonaqueous wastes are not evaluated forcorrosivity.  Corrosive wastes carry the waste codeD002.  The regulations describing the corrosivitycharacteristic are found at 40 CFR §261.22.n ReactivityReactivityReactivityReactivityReactivity
The reactivitycharacteristicidentifies wastesthat readilyexplode orundergo violentreactions.Commonexamples arediscardedmunitions or explosives.  In many cases, there isno reliable test method to evaluate a waste’spotential to explode or react violently undercommon handling conditions.  Therefore, EPAuses narrative criteria to define most reactivewastes and requires waste handlers to use theirbest judgment in determining if a waste issufficiently reactive to be regulated.  This ispossible because reactive hazardous wastes arerelatively uncommon and the dangers that theypose are believed to be well known to the fewwaste handlers who deal with them.
A waste is reactive if it meets any of thefollowing criteria:

• It can explode or violently react whenexposed to water or under normal handlingconditions

The ignitability characteristicidentifies wastes that canreadily catch fire and sustaincombustion.

The corrosivity characteristicidentifies wastes that areacidic or alkaline (basic) andcan readily corrode ordissolve flesh, metal, orother materials.

The reactivity characteristicidentifies wastes that readilyexplode or undergo violentreactions.
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• It can create toxic fumes or gases whenexposed to water or under normal handlingconditions
• It meets the criteria for classification as anexplosive under DOT rules
• It generates toxic levels of sulfide or cyanidegas when exposed to a pH range of 2 through12.5.

Wastes exhibiting the characteristic ofreactivity are assigned the waste code D003.  Thereactivity characteristic is described in theregulations at 40 CFR §261.23.n ToxicityToxicityToxicityToxicityToxicity
When hazardous waste is disposed of in aland disposal unit, toxic compounds or elementscan leach into underground drinking watersupplies and expose users of the water tohazardous chemicals and constituents.  EPAdeveloped the toxicity characteristic (TC) toidentify wastes likely to leach dangerousconcentrations of toxic chemicals into groundwater.
In order to predict whether any particularwaste is likely to leach chemicals into groundwater at dangerous levels, EPA designed a labprocedure to replicate the leaching process andother conditions that occur when wastes areburied in a typical municipal landfill.  This labprocedure is known as the Toxicity CharacteristicLeaching Procedure (TCLP).
The regulations require a facility to apply theTCLP to its hazardous waste samples in order tocreate a liquid leachate.  This leachate would besimilar to the leachate generated by a landfillcontaining a mixture of household and industrialwastes.  Once this leachate is created via theTCLP, the waste handler must determine whether

it contains any of 40 different toxic chemicals inamounts above the specified regulatory levels (seeFigure III-7).  These regulatory levels are based onground water modeling studies and toxicity datathat calculate the limit above which thesecommon toxic compounds and elements willthreaten human health and the environment.  Ifthe leachate sample contains a concentrationabove the regulatory limit for one of the specifiedchemicals, the waste exhibits the toxicitycharacteristic and carries the waste codeassociated with that compound or element.  Theregulations describing the toxicity characteristic
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  Arsenic 	 	  Barium  Benzene  Cadmium  Carbon tetrachloride  Chlordane  Chlorobenzene  Chloroform  Chromium  o-Cresol*  m-Cresol*  p-Cresol*  Total Cresols*  2,4-D  1,4-Dichlorobenzene  1,2-Dichloroethane  1,1-Dichloroethylene  2,4-Dinitrotoluene  Endrin  Heptachlor (and its epoxide)  Hexachlorobenzene  Hexachlorobutadiene  Hexachloroethane  Lead  Lindane  Mercury  Methoxychlor  Methyl ethyl ketone  Nitrobenzene  Pentachlorophenol  Pyridine  Selenium  Silver  Tetrachloroethylene  Toxaphene  Trichloroethylene  2,4,5-Trichlorophenol  2,4,6-Trichlorophenol  2,4,5-TP (Silvex)  Vinyl chloride
*if o-, m-, and p-cresols cannot be individually measured,  the regulatory level for total cresols is used.

Waste Code Contaminant Concentration

Figure III-7:  TCLP REGULATORY LEVELS
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are codified at 40 CFR §261.24, and the TCregulatory levels appear in Table 2 of that samesection.

SPECIAL REGULATORYSPECIAL REGULATORYSPECIAL REGULATORYSPECIAL REGULATORYSPECIAL REGULATORYCONVENTIONSCONVENTIONSCONVENTIONSCONVENTIONSCONVENTIONS
Once a facility generates a hazardous waste,the waste may become mixed with other wastes,be treated and produce residues, or even bespilled.  RCRA provides special regulatoryprovisions to address the regulatory status ofhazardous wastes in these situations.n Mixture RuleMixture RuleMixture RuleMixture RuleMixture Rule
The mixture rule is intended to ensure thatmixtures of listed wastes with nonhazardous solidwastes are regulated in a manner that minimizesthreats to human health and the environment.

Listed Wastes
The mixture rule regulates a combination ofany amount of a nonhazardous solid waste andany amount of a listed hazardous waste as a listedhazardous waste (see Figure III-8).  Even if a smallvial of listed waste is mixed with a large quantityof nonhazardous waste, the resulting mixturebears the same waste code and regulatory statusas the original listed component of the mixture,unless the generator obtains a delisting.  This isintended to prevent a facility frommixing a listed waste with anonhazardous waste in order toescape having to manage thewaste as hazardous.

Exemptions
There are several exemptionsfrom the mixture rule.  Oneexemption from the mixture rule

applies to mixtures of solid wastes and wasteslisted solely because they exhibit a characteristic(see Figure III-8).  When EPA lists a waste ashazardous, the Agency assigns a hazard code tothe waste as a reason for the listing.  If ahazardous waste is listed for ignitability (hazardcode I), corrosivity (hazard code C), or reactivity(hazard code R), and that waste is mixed with asolid waste, then the original listing does not carrythrough to the resulting mixture as long as thatmixture does not exhibit any hazardous wastecharacteristics.  The reason behind this exemptionis that the such wastes were originally listed for therisks posed by certain characteristics, and if awaste mixture does not exhibit thosecharacteristics (e.g., it does not pose a significantrisk), then the mixture does not warrant Subtitle Cregulation.  For example, EPA listed the F003spent solvents as hazardous because these wastestypically display the ignitability characteristic.  IfF003 waste is inadvertently mixing with anotherwaste, and the resulting mixture does not exhibitany characteristic, the F003 listing no longerapplies.
Another exemption from the mixture ruleapplies to certain listed hazardous wastes that aredischarged to wastewater treatment facilities invery small or de minimis amounts.  Manyindustrial facilities produce large quantities ofnonhazardous wastewaters as their primarywastestreams.  These wastewaters are typicallydischarged to a water body or local sewer systemafter being treated to remove pollutants, as

Any amount of nonhazardous solid waste + = LISTED HAZARDOUS WASTE

+ = NONHAZARDOUS WASTE IF MIXTURE DOES NOT EXHIBIT ANY CHARACTERISTIC
Any amount of nonhazardous solid waste

Any amount of listed hazardous waste

Any amount of listed hazardous waste that is listed solely for exhibiting a characteristic

Figure III-8:  THE MIXTURE RULE
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required by CWA.  At many of these largefacilities, on-site cleaning, chemical spills, orlaboratory operations create relatively smallamounts of hazardous waste.  For example, atextile plant producing large quantities ofnonhazardous wastewater can generate asecondary wastestream of listed spent solventsfrom cleaning equipment.  Routing suchsecondary hazardous wastestreams to the facility’swastewater treatment system is a practical way oftreating and disposing of these wastes.  Thismanagement option triggers the mixture rule,since even a very small amount of a listedwastestream combined with very large volumes ofnonhazardous wastewater causes the entiremixture to be listed.  EPA provided an exemptionfrom the mixture rule for situations whererelatively small quantities of listed hazardouswastes are routed to large-volume wastewatertreatment systems.
Other exemptions apply to mixtures of listedand characteristic wastes with mining and mineralprocessing that are exempt from the definition ofhazardous waste under the Bevill exemption.Wastes that are hazardous via the mixture rule canalso exit Subtitle C regulation through the delistingprocess.n Derived-From RuleDerived-From RuleDerived-From RuleDerived-From RuleDerived-From Rule
Hazardous waste treatment, storage, anddisposal processes often generate residues thatmay contain high concentrations of hazardousconstituents.  In order to adequately protecthuman health and the environment from thethreats posed by these potentially harmful wastes,the derived-from rule governs the regulatorystatus of such listed waste residues.

Listed Wastes
Residues produced from the treatment oflisted hazardous wastes may pose a significantthreat to human health and the environment.  If

not captured by the waste’s listing description,such waste could escape regulation.  To close thispotential regulatory gap, EPA created the derived-from rule which states that any material derivedfrom a listed hazardous waste is also a listedhazardous waste (see Figure III-9).  For example,ash created by burning a hazardous waste isconsidered derived-from that hazardous waste.Thus, such ash bears the same waste code andregulatory status as the original listed waste,regardless of the ash’s actual properties.  Thisprinciple applies regardless of the actual healththreat posed by the waste residue or the residue’schemical composition.

Exemptions
There are several regulatory exemptions fromthe derived-from rule.  The first exemption appliesto products reclaimed from hazardous wastes.Many listed hazardous wastes can be recycled tomake new products or processed to recoverusable materials with economic value.  Such

Any residue from the treatment, storage, or disposal of a listed waste...

...is still a listed hazardous waste...

...unless waste is recycled to make new products or processed to recover useable materials with economic value (provided that product is not used in a manner constituting disposal or burned for energy recovery)

Listed hazardous waste

Figure III-9:  THE DERIVED-FROM RULE
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products derived-from recycled hazardous wastesare no longer solid wastes, provided that they arenot used in a manner constituting disposal orburned for energy recovery (see Figure III-9).  Theother exemptions from the derived-from ruleapply to residues from specific treatmentoperations.  Wastes that are hazardous via thederived-from rule can also exit Subtitle Cregulation through the delisting process.n Contained-In PolicyContained-In PolicyContained-In PolicyContained-In PolicyContained-In Policy
Sometimes listed and characteristic wastes arespilled onto soil or contaminate equipment,buildings, or other structures.  The mixture andderived-from rules do not apply to suchcontaminated soil and materials because thesematerials are not actually wastes.  Soil isconsidered environmental media (e.g., soil,ground water, sediment), while the equipment,buildings, and structures are considered debris(e.g., a broad category of larger manufactured andnaturally occurring objects that are commonlydiscarded).  Examples of debris include:

• Dismantled construction materials, such asused bricks, wood beams, and chunks ofconcrete
• Decommissioned industrial equipment, suchas pipes, pumps, and dismantled tanks
• Other discarded manufactured objects, suchas personal protective equipment (e.g., gloves,coveralls, eyewear)
• Large, naturally occurring objects, such as treetrunks and boulders.

Environmental media and debris arecontaminated with hazardous waste in a numberof ways.  Environmental media becomecontaminated through accidental spills ofhazardous waste or spills of product chemicalswhich, when spilled, become hazardous wastes.

Debris can also be contaminated through spills.Most debris in the form of industrial equipmentand personal protective gear becomescontaminated with waste or product chemicalsduring normal industrial operations.
In order to address such contaminated mediaand debris, EPA created the contained-in policyto determine when contaminated media anddebris must be managed as RCRA hazardouswastes.
Environmental media are not, in and ofthemselves, waste, but are regulated as hazardouswaste when they contain (are contaminated by) aRCRA listed hazardous waste or exhibit acharacteristic.  In these cases, the media anddebris must be managed as if they were hazardouswaste.  EPA or states can determine that mediaand debris no longer contain hazardous waste bydetermining that the media or debris no longerposes a sufficient health threat to deserve RCRAregulation.  Once this contained-outdetermination is made, the media and debris aregenerally no longer regulated under RCRA SubtitleC.  However, under certain circumstances, theRCRA LDR requirements might continue to apply.

HAZARDOUS WASTEHAZARDOUS WASTEHAZARDOUS WASTEHAZARDOUS WASTEHAZARDOUS WASTEIDENTIFICATION RULESIDENTIFICATION RULESIDENTIFICATION RULESIDENTIFICATION RULESIDENTIFICATION RULES
RCRA regulates hazardous wastes eitherbecause they carry a listing code, or because theyexhibit a characteristic.  Characteristics are basedon actual risks that the materials may pose.Listings codes however, can remain with a wasteeven if it has very low concentrations of harmfulmaterials, or is considerably different from thewaste for which the listing was originally created.RCRA listing codes often apply to hazardous wastemixtures; treatment, storage, and disposalresidues; and contaminated media and debris
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based on the source of the waste rather than therisks that such materials pose to human health andthe environment.
In these situations, it is entirely possible thatthe mixtures, residues, or media and debriscontain low concentrations of hazardousconstituents, posing minimal threats to humanhealth and the environment, but are still regulatedas hazardous.  Similarly, listed wastes may alsocontain low concentrations of hazardousconstituents, but will still be regulated ashazardous because they originate from a specificindustrial source or process.  In order to addflexibility to the hazardous waste identificationsystem, EPA proposed  two hazardous wasteidentification rules to establish and provide aregulatory mechanism through which low-riskwastes can exit Subtitle C regulation.
The proposed Hazardous WasteIdentification Rule for Waste (HWIR-waste)proposes exit levels for each of the hazardousconstituents in listed wastes.  If a facility candetermine that the concentrations of hazardousconstituents in the waste are below the exit levels,then the waste will no longer carry a listing, andwill no longer be hazardous (provided it does notexhibit a characteristic).  In essence, listed wasteswith low concentrations of hazardous constituents,hazardous waste mixtures, and hazardous residuesthat do not pose significant risks will be able toexit Subtitle C regulation as long as they do notpose a threat to human health or theenvironment.  EPA plans to write a new HWIR-waste proposal by October 31, 1999, and finalizethe HWIR-waste rule by April 30, 2001.
The Hazardous Waste Identification Rule forContaminated Media (HWIR-media) wasproposed in April 1996, and requested publiccomment on several ways to improve regulationson the management of remediation wastes, such

as contaminated media, debris, and old sludgesfrom hazardous waste cleanups.  EPA had hopedto make comprehensive changes to the regulationof these remediation wastes, but public commentswere extremely divided on the course of properreform.  Therefore, the Agency is planning  tofinalize, in June 1998, a few of the elements of theApril 1996 proposal, but not to promulgate acomprehensive reform.  EPA plans to finalizeprovisions for streamlined permits for managingremediation wastes, increased flexibility for stagingwastes prior to off-site management, an exclusionfor certain dredged material, and streamlinedRCRA state authorization procedures.  As part of aseparate rulemaking, LDR Phase IV, EPA finalizednew LDR treatment standards for hazardous soils.(LDR is fully discussed in Section III, Chapter 6.)

MIXED WASTEMIXED WASTEMIXED WASTEMIXED WASTEMIXED WASTE
RCRA specifically exempts certain radioactivemixed materials from the definition of solid waste.However, some radioactive material may bemixed with hazardous wastes that are regulatedunder RCRA.  In addition, a facility may generatea hazardous waste that is also radioactive.Because the material in both of these situationscontains both radioactive material and RCRAhazardous waste, it is referred to as mixed wasteunder RCRA.  RCRA and AEA regulate thesemixed wastes jointly.  AEA regulates the RCRA-exempt radioactive portion and RCRA regulatesthe hazardous waste portion.  Mixed wastegenerators includeDOE, power plants,labs, hospitals, anduniversities usingradioactivematerials.
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SUMMARYSUMMARYSUMMARYSUMMARYSUMMARY
In order to determine if a facility is subject toRCRA Subtitle C, the owner and operator mustdetermine if they have a hazardous waste.  Thisdetermination must be made by using thefollowing methodology:

• Is the material a solid waste?
• Is the waste excluded?
• Is the waste a listed hazardous waste?
• Is the waste a characteristic waste?

A waste must first be a solid waste before itcan be a hazardous waste.  A solid waste is awaste that is abandoned, inherently waste-like, acertain military munition, or recycled.  On theother hand, if a solid waste is directly recycledwithout prior reclamation by being either used asan ingredient, used as a product substitute, orreturned to the production process, then thematerial is not regulated as a waste at all.  If suchrecycled materials, however, are used in a mannerconstituting disposal; burned for energy recovery,used to produce a fuel, or contained in fuels;accumulated speculatively; or dioxin-containingwastes considered inherently waste like; then theyare regulated as solid wastes.  If a recycledmaterial needs reclamation prior to direct use orreuse, its regulatory status is determined by thetype of material that it is:
• Spent materials are regulated as solid wasteswhen reclaimed; used in a mannerconstituting disposal; burned for energyrecovery, used to produce a fuel, or containedin fuels; or accumulated speculatively.
• Listed sludges are solid wastes whenreclaimed; used in a manner constitutingdisposal; burned for energy recovery, used toproduce a fuel, or contained in fuels; oraccumulated speculatively.

• Characteristic sludges are not solid wasteswhen reclaimed, unless they are used in amanner constituting disposal; burned forenergy recovery, used to produce a fuel, orcontained in fuels; or accumulatedspeculatively.
• Listed by-products are solid wastes whenreclaimed; used in a manner constitutingdisposal; burned for energy recovery, used toproduce a fuel, or contained in fuels; oraccumulated speculatively.
• Characteristic by-products are not solid wasteswhen reclaimed, unless they are used in amanner constituting disposal; burned forenergy recovery, used to produce a fuel, orcontained in fuels; or accumulatedspeculatively.
• CCPs are not solid wastes when reclaimed,unless they are used in a manner constitutingdisposal; or burned for energy recovery, usedto produce a fuel, or contained in fuels.
• Scrap metal is a solid waste when reclaimed;used in a manner constituting disposal;burned for energy recovery, used to produce afuel, or contained in fuels; or accumulatedspeculatively.

Regardless of the type of recycling that takesplace, it must be legitimate and not shamrecycling.
If the waste is a solid waste, it may beexcluded from the Subtitle C hazardous wasteregulations.  There are four categories ofexclusions:

• Exclusions from the definition of solid waste
• Exemptions from the definition of hazardouswaste
• Exclusions for waste generated in raw material,product storage, or manufacturing units
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• Exclusions for laboratory samples and wastetreatability studies.
If the waste fits one of these categories, it isnot regulated as a RCRA hazardous waste, and thehazardous waste requirements do not apply.
If the waste is a solid waste and is notexcluded, a facility must determine if it is a listedhazardous waste.  The F, K, P, and U lists providenarrative descriptions of wastes from specificindustrial processes and sources.  Wastes meetingany of these descriptions are listed hazardouswastes.  However, through the delisting process,facilities can demonstrate that their wastes doesnot pose sufficient hazard to warrant Subtitle Cregulation as a listed hazardous waste.
Wastes may also be hazardous if they exhibit acharacteristic.  Even if a facility’s waste is listed,the owner and operator must still determine if itexhibits a characteristic.  The four characteristicsare:

• Ignitability• Corrosivity• Reactivity• Toxicity.

There are special regulatory conventions orprovisions that apply to hazardous waste mixtures;treatment, storage, and disposal residues; andcontaminated media and debris.  These provisionsare known as the mixture rule, the derived-fromrule, and the contained-in policy.
In the future, low-risk wastes with lowconcentrations of hazardous constituents will beable to exit Subtitle C regulation through risk-based exit levels established by HWIR-waste.Through HWIR-media, EPA will also facilitate themanagement of remediation wastes, such ascontaminated media, debris, and old sludges fromhazardous waste cleanups.
RCRA and AEA jointly regulate mixed waste,or waste that is radioactive, and listed orcharacteristic.


